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Abstract 

Background: Physical activity interventions in schools environment seem to have shown some effectiveness in the 
control of the current obesity epidemic in children. However the complexity of behaviors and the diversity of 
influences related to this problem suggest that we urgently need new lines of insight about how to support 
comprehensive population strategies of intervention. The aim of this study was to know the perceptions of the 
children from Cuenca, about their environmental barriers, facilitators and preferences for physical activity. 

Methods/Design: We used a mixed-method design by combining two qualitative methods (analysis of individual 
drawings and focus groups) together with the quantitative measurement of physical activity through 
accelerometers, in a theoretical sample of 121 children aged 9 and 1 1 years of schools in the province of Cuenca, 
Spain. 

Conclusions: Mixed-method study is an appropriate strategy to know the perceptions of children about barriers 
and facilitators for physical activity, using both qualitative methods for a deeply understanding of their points of 
view, and quantitative methods for triangulate the discourse of participants with empirical data. We consider that 
this is an innovative approach that could provide knowledges for the development of more effective interventions 
to prevent childhood overweight. 

Keywords: Built environment, School, Obesity, Social environment, Physical activity, Mixed-method study, Focus 
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Background 

Despite the benefits of physical activity (PA), the propor- 
tion of children not meeting the current recommenda- 
tions of PA is rapidly increasing in most of the 
developed countries, especially in the Mediterranean 
area [1,2], where the prevalence of overweight and obes- 
ity keeps growing at a very fast rate [3], 

It is well known that low levels of PA tend to persist 
(tracking) from childhood to adolescence and adulthood 
[4-6]. In fact, PA levels usually decline through child- 
hood and adolescence, being the peri-pubertal age a 
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critical period of change [7]. School interventions in this 
age-group are thought as an applicable and effective way 
to improve PA levels, but consistent evidence about the 
optimal strategy to intervene is lacking [8]. 

Children typically perform PA under several situations, 
such as structured activities at school or sport facilities, 
and as unstructured ones like commuting to school or 
"active play". Active play can be understood as the un- 
structured PA that takes place outdoor during children's 
leisure time. In addition to physical health benefits, ac- 
tive play can also improve peer relationships and shows 
some other psychological benefits [9]. Understanding 
children's perceptions about barriers and facilitators for 
both, structured and unstructured PA, could be helpful 
to design intervention and policy strategies to promote 
PA in this age-group. 
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Built environment 

Little is known about the influence of built environment 
on children's physical activity [10-12]. The characteris- 
tics of the urban environment have been associated with 
various aspects of the population health [13]. The avail- 
ability of infrastructures for leisure time, the climate of 
each area, distances, transport, the urban planning and 
configuration, and mainly access to workplaces and leis- 
ure areas, may have a deeply influence on the practice of 
habitual PA [6,14]. The urban environment in most of 
our modern cities does not facilitate the use of public 
spaces, reducing playground safety, and therefore influ- 
encing PA patterns of residents in those areas [15]. 

School environment 

School is the place where children are spending a great 
number of hours with opportunities for playing and with 
trained professionals who can encourage students to do 
PA [8,16,17]. As a result, the school environment is the 
most suitable place to intervention programs aimed to 
promote the PA by increasing the playtime of children 
[18]. Inside the school, during recess children can play 
freely with other children without inhibitions and there- 
fore is an adequate setting for studying spontaneous PA 
[19,20]. 

Social environment 

The influences of social environment in the promotion 
of PA have received a lot of attention. Nevertheless, only 
a small number of studies have been focused on examin- 
ing the influence of social and family relationships in the 
activities that children do during their leisure time [21]. 
Sharing time with classmates and/or relatives increases 
the active time of children and avoids sedentary beha- 
viors [22-26]. Recent studies show a relationship be- 
tween social environment, such as collective self-efficacy 
and social capital, and health outcomes like obesity [21]. 

The majority of studies aimed to analyze barriers and 
facilitators for PA in children have employed quantita- 
tive methods including neighborhood walkability scales 
to commuting or geographic information systems (GIS) 
[27]. Not many of these studies have examined the 
school environment and they have generally been fo- 
cused on a quantitative measurement of sport facilities 
[18]. Likewise, there are not many studies involving 
qualitative research in order to know schoolchildren pre- 
ferences on activities to be carried out on their free time, 
neither concerning children perception about their phys- 
ical and social environment, and their relationship with 
PA [28]. To our knowledge very few of them have used 
mixed designs that combine qualitative methodology 
with objective measurement of PA [29,30]. 

There is a lack of insight about the reasons of the in- 
creasing prevalence of obesity in children from Spain 



and other Mediterranean countries [1,2]. This growing 
prevalence parallels the increasing frequency of seden- 
tary behavior in children and adults, something difficult 
to understand if we considered the number of hours of 
day-light and good temperature enjoyed by these coun- 
tries most of the year. Therefore, we think is important 
to know the children's perceptions of their school, neigh- 
borhood and social environment, but also to validate this 
perception with objectively measured PA. 

Rationale and objectives 

This study is nested within "MOVI-2" project [31], that 
consists of two parts: 1) a cluster-randomized trial aimed 
to assess the effectiveness of a leisure time physical ac- 
tivity intervention (LTPA) in schools to reduce over- 
weight/obesity and other cardiovascular risk factors, and 
2) a mixed study aimed to know what are the children's 
preferences to practice PA and how physical and social 
environment are influencing those preferences in a sub- 
sample of children. 

The main objective of our study is to get a deep 
understanding of barriers, facilitators and preferences 
for PA of schoolchildren from Cuenca, Spain. To meet 
this goal we propose the following research questions: 

1) How children perceive the physical environment for 
the PA the school? 

2) How influence schoolchildren's family and peers in 
the PA they do during leisure time? 

3) Which are the schoolchildren's playground behaviors 
during recess time at the school? 

4) Is there any similarity between the children's 
speeches about how they spent their leisure time and 
the PA they do? 

Design and methods 

Rationale for mixed design study 

To get to know how barriers and facilitators for PA are 
perceived by schoolchildren we understood that qualita- 
tive methodology is the most appropriate approach, and 
within this methodology, the focus groups seems the 
most suitable technique to our objectives. Focus groups 
have proven to be an effective method to quickly gather 
a broad range of views and opinions about a given topic 
[32], especially in children [33]. However, in our opinion 
children aged 9-to-ll years have usually some difficulties 
in knowing their preferences and opinions about the 
issues of our study. Thus, we decided triangulate data 
from focal groups with another qualitative technique, 
drawings analyses, and with quantitative empirical meas- 
urement of the frequency and intensity of participant's 
daily PA. Therefore, we can compare the amount of PA, 
objectively measured by movement sensors, with PA that 
children say they did in their speeches [19,34]. 
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A phenomenological approach has been used to design 
and analyze the qualitative study, looking for a deep 
understanding of the motives and beliefs underlying the 
individual behaviors [35]. In our case, to get to know 
children preferences when performing PA and physical 
and social environment impact on those preferences. On 
the other hand, the participants wore accelerometers 
during seven consecutive days (including nights) in 
order to measure objectively the daily PA. 

Participants 

Participants were a sub-sample of MOVI-2 study popu- 
lation, a cluster randomized trial (Clinicaltrials.gov num- 
ber NCTO 1277224) carried out in 20 schools from the 
province of Cuenca, Spain, including 121 children aged 
9-to-ll years, belonging to 4th and 5th grades of Pri- 
mary Education (PE). Inclusion criteria are: both sexes, 
from different schools and places of origin, both urban 
and rural settings. The Clinical Research Ethics Commit- 
tee of the Virgen de la Luz Hospital from Cuenca 
approved the study protocol. Talks were held with par- 
ents to inform them of the aims and methods of the 
study, and to request the signature of informed consent. 
We strongly encouraged them to take into account the 
views of children before signing this consent. 

Qualitative study 

Two qualitative methods, complementary to each other, 
were used: the analysis of individual drawings of the 
physical environment [25] and focus groups [35]. The 
use of two techniques allowed us to gather not only 
more complete and reliable information, but also differ- 
ent levels of depth in the research questions [36]. Four 
preparatory sessions were used to test the adequacy of 
the methodology to the study objectives. As a result of 
these sessions we found that four-to-five children were 
an appropriate number of participants in each. For the 
drawings we considered that an individual drawing, but 
not a collective one, was the more efficient method to 
gather information about the children's views of their 
neighborhood. We realized that drawings could be use- 
ful in focusing children's thinking on the issues to be 
addressed later in the focus groups [29,30]. 

Therefore, after these preliminary pilot test, and given 
that individual drawings provided supplementary infor- 
mation, sessions began inviting participants to perform 
an individual drawing, and continue with a focus group 
including four-five both gender children. Each session 
was led by two researchers, one of them as moderator 
and the other one as observer, and was recorded on 
audio and video. From January to April 2011 were per- 
formed 26 sessions lasting on average 40 minutes each 
one. The process finished when the groups stopped 



offering new information, so we believed that informa- 
tion's saturation level was reached [37]. 

Drawings 

Participants were requested to draw a map that included 
the places where they used to go on weekdays and week- 
ends during all the year. The use of drawings and maps 
helped to know perceptions of children about the phys- 
ical space and the activities that were carried out [38]. 
For their performance, a paper sheet, a pencil and a rub- 
ber were facilitated, asking them to put the names of the 
different sites that were drawn 20 minutes time period 
was provided. 

Focus groups 

Since the volume of information could be very high, a 
topic guide (Table 1) was designed as script for the focus 
groups including the main questions and the principal 
probing questions. The topic guide was used as a script 
for the sessions, and was helpful to go closing themes 
(topics) where information was completed, and still dee- 
pening those in which we needed to know the opinion 
of the schoolchildren [35]. 

Analysis 

After transcribing the focus groups, we arranged and 
organized texts. Three researchers expert in qualitative 
methodology (an anthropologist, a social worker and a 
political scientist) carried out, in a blinded way, the ana- 
lysis of the transcripts. To be able to work with the in- 
formation, the data were organized into three thematic 
blocks: "environment", "recreation" and "free time". 
These blocks were divided into codes in order to man- 
age the information more efficiently and to identify dif- 
ferent discursive positions (Figure 1). 

The collection, analysis and interpretation of the data 
was carried out in an interactive process, so they 
reported to subsequent focus groups, allowing deepen 
into the key issues in which the information was not 
saturated or emerging issues that were not referred a 
priori by the topic guide [37]. 

We used content and discourse analysis of the focus 
groups transcripts. Following a first reading to under- 
stand concepts and opinions of the participants, a sec- 
ond reading was carried out, where text fragments were 
identified as belonging to each code. The associated 
ideas with each thematic area were extracted, and were 
developed in a framework where to explain each one of 
them. During this process, the specific concepts of the 
transcripts were identified in order to explain PA prac- 
tice preferences, and those elements that had an import- 
ant impact on those preferences. The concepts were 
tagged and organized in categories through open, axial 
and selective encoding processes. Once the individual 
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Table 1 Topic Guide for focus groups 


Main question 


Probing questions 


What kind of activities do you practice? 


Do you do them in the playground? 




Do you do them in your free time? 




Are these activities organized? 




Do you practice the same activities on weekdays and weekends? 




Do you like them? 


What kind of games do you play? 


Do you play them in the playground? 




Do you play them in your free time? 




Have you got video games console or computer? 




Do you watch TV? 


Where do you practice these activities and games? 


Are these places appropriately conditioned and safe? (Facilities and areas) 




How are these places? 




Green space, recreational space, leisure and sport facilities, home (kind of) 


With whom do you practice these activities and games? 




When do you practice these activities and games? 




How do you move? 


School, organized activities, shopping 



analysis was implemented, research and hypothesis were 
shared among researchers, this helped a consensus reach 
on new categories and hypotheses and improve the 
understanding of the texts. Selective coding allowed cen- 
tral categories to be discovered, and the interrelation be- 
tween the central categories and the rest was shown by 
an axial encoding. 

The individual drawings were employed to assess the 
correspondence between these and the speeches of 



Environment < 



Leisure time < 



Free time 



Residence 

Urban configuration 

Movement in the city 

Perception 



Activities in the leisure time 
Facilities and areas 
Materials 

Relationships during leisure time 
Enjoyment 



Activities 

Relationships during free time 

Motivation 

Time distribution 



Figure 1 Coding Diagram. 



children involved. The frequency of places appearance 
and the importance of each type of place in the drawing 
(location, size and definition of it) were analyzed. In 
cases of discrepancy between speech and drawing of 
each participant, the discursive contributions of the 
speaker in the analysis of transcripts were not consid- 
ered, assuming that the children was conditioned by the 
observer bias or by endorsement bias. 

Software F4 was implemented to transcribe focus 
groups and the Atlas.ti 5.0 software was used for data 
processing of the data for the subsequent text analysis. 

Quantitative study: objective measurement of physical 
activity 

Physical activity was measured using the GT1M acceler- 
ometer (ActiGraph TM, LLC, Fort Walton Beach, FL, 
USA). The students wore the accelerometer on the right 
hip for seven consecutive days. All participants were ver- 
bally instructed on how to use the accelerometer. The 
accelerometer was set to record PA data every minute 
(60s epoch). Sequences of 10 or more consecutive zero 
counts were considered non-wearing time and excluded 
from the analyses. Inclusion criteria were a minimum of 
four days of registration, including at least one weekend 
day and at least 600 registered minutes per day. Total 
activity average count per minutes (CPM) per day and 
total activity were measured differentiating between 
working days and weekend days. The minutes/day that 
were consumed in sedentary activity (0-100 CPM), light 
(101-2295 CPM), moderate (2296-4011 CPM) and vig- 
orous (4012 - CPM) were calculated using the cut- 
points in Evenson [39]. Weekly recommendations of 
moderated/vigorous PA (MVPA) were valued if they 
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were accomplished or not by the sum of the minutes per 
day of PA. Besides activity pattern was estimated in 
break and in spare time. Likewise, daily caloric expend- 
iture was also estimated. The accelerometer data were 
analyzed with KineSoft software, version 3.3.2.O., and 
statistical analysis was carried out with the IBM SPSS 19 
statistical software. 

Along with the focus groups and the draws analysis, 
the accelerometer data were used to triangulate the in- 
formation. Thus, we examine the correspondence among 
the speeches, the places appearing in the draw and the 
PA objectively registered. This triangulation allows us to 
control the possible biases. 

Discussion 

As far as we know, this is the only Spanish study where 
qualitative methodology has been employed in order to 
meet physical and social environment perceptions as a 
barrier or facilitator of PA for children, from own chil- 
dren perspective; in the same way, only in another Euro- 
pean study qualitative methodologies have been used in 
children to know the factors regarding facilitators of PA 
[9], We believe it is an innovative analysis that could 
provide insight for the development of more effective 
interventions to prevent childhood overweight. In 
addition, the use of quantitative methods to quantify the 
frequency and intensity of PA allows triangulating this 
information to copy with observer and endorsement 
bias. Besides this method's triangulation, we analyzed 
texts and draws with a double triangulation, three 
researches and three levels of coding (open, axial and se- 
lective) [36,40]. 

Potential limitations of this study are: 1) the age of the 
participants, 9-to-ll years, that in our opinion adds 
complexity to the design and analysis of focus groups 
[25]; 2) the current dominant culture of apparent pro- 
motion PA in schools and the mass media could mediate 
children's discourse; and 3) the special characteristics of 
children's movements, explosive but short-lived, could 
make that accelerometers, programmed in epochs of one 
minute so that the battery duration could have reached a 
record week, could not be registering less duration 
movement periods for children. Accelerometers are also 
known not to be a good instrument to record certain ac- 
tivities movements such as swimming or biking [41]. 

Conclusion 

In conclusion, despite the above limitations, our mixed 
design study seems to be a suitable approach to know 
the barriers and facilitators for the PA in schoolchildren. 

Abbreviations 

PA: Physical activity; GIS: Geographic information system; LTPA: Leisure time 
physical activity intervention; PE: Primary education; CPM: Count per minute; 
MVP: Moderate/vigorous physical activity. 



Competing interests 

The authors of this study declare that they have no competing interests. 
Authors' contributions 

All authors have contributed substantially to the manuscript. In particular, 
MMA, UGL and MGZ that were the principal investigators contributed to 
conception, design, analysis and interpretation of data. BRM, MJPG, MSL, ECR 
and VMV contributed to drafting of the manuscript and revising it critically. 
Also, VMV coordinated the study and reviewed the work done in the study. 
All authors provided final approval of the manuscript submitted. 

Acknowledgements 

This study was funded by grant numbers Pill 109-0259-9898 and POII10-0208- 
5325 from the Ministry of Education and Science of the Junta of 
Communities of Castille-La Mancha, and FIS grant number PI081297. 
Additional funding was provided by the Research Network on Preventative 
Activities and Health Promotion (RD06/001 8/0038). 

We thank the participating schools, teachers, children and families for their 
enthusiastic participation in the project. 

Author details 

'Centre de Estudios Sociosanitarios, Universidad de Castilla-La Mancha, 
Cuenca, Espana. 2 Facultad de Trabajo Social, Universidad de Castilla-La 
Mancha, Cuenca, Espana. 3 Facultad deTerapia Ocupacional, Logopedia y 
Enfermeria, Universidad de Castilla-La Mancha, Talavera de la Reina, Toledo, 
Espana. 4 Facultad de Education, Universidad de Castilla- La Mancha, Cuenca, 
Espana. 5 Facultad de Education, Universidad de Castilla-La Mancha, Ciudad 
Real, Espana. 6 Universidad de Castilla-La Mancha, Edificio Melchor Cano, 
Centro de Estudios Socio-Sanitarios, Santa Teresa Jornet s/n, Cuenca 16071, 
Espana. 

Received: 24 July 2012 Accepted: 30 August 2012 
Published: 14 September 2012 

References 

1. Martinez-Vizcaino V, Sanchez Lopez M, Moya Martinez P, Solera Martinez M, 
Notario Pacheco B, Salcedo Aguilar F, Rodriguez-Artalejo F: Trends in 
excess weight and thinness among Spanish schoolchildren in the period 
1992-2004: the Cuenca study. Public Health Nutr 2009, 12:1015-1018. 

2. Tzotzas T, Kapantais E, Tziomalos K, loannidis I, Mortoglou A, Bakatselos S, 
Kaklamanou M, Lanaras L, Kaklamanou D: Prevalence of overweight and 
abdominal obesity in Greek children 6-12 years old: Results from the 
National Epidemiological Survey. Hlppokratia 201 1, 15:48-53. 

3. Cattaneo A, Monasta L, Stamatakis E, Lioret S, Castetbon K, Frenken F, 
Manios Y, Moschonis G, Savva S, Zaborskis A, et al: Overweight and obesity 
in infants and pre-school children in the European Union: a review of 
existing data. Obes Rev 2010, 1 1:389-398. 

4. Hallal PC, Victoria CG, Azevedo MR, Wells JC: Adolescent physical activity 
and health: a systematic review. Sports Medicine 2006, 36:1019-1030. 

5. Janz KF, Dawson JD, Mahoney LT: Tracking physical fitness and physical 
activity from childhood to adolescence: the Muscatine study. Med Sci 
Sports Exerc 2000, 32:1250-1257. 

6. Berrigan D, Troiano RP: The association between urban form and physical 
activity in U.S. adults. Am J Prey Med 2002, 23(Suppl 2):74-79. 

7. Alberga AS, Sigal RJ, Goldfield G, Prud' Homme D, Kenny GP: Overweight 
and obese teenagers: why is adolescence a critical period? Pedlatr Obes 
2012, 7:261-273. 

8. Kriemler S, Meyer U, Martin E, van Sluijs EM, Andersen LB, Martin BW: Effect 
of school-based interventions on physical activity and fitness in children 
and adolescents: a review of reviews and systematic update. Br J Sports 
Med 201 1,45:923-930. 

9. Brockman R, Jago R, Fox KR: Children's active play: self-reported 
motivators, barriers and facilitators. BMC Publ Health 2011, 11:461. 

10. de Vries SI, Bakker I, van Mechelen W, Hopman-Rock M: Determinants of 
activity-friendly neighborhoods for children: results from the SPACE 
study. Am J Health Promot 2007, 21:312-316. 

1 1 . Braza M, Shoemaker W, Seeley A: Neighborhood design and rates of 
walking and biking to elementary school in 34 California communities. 
Am J Health Promot 2004, 19:128-136. 

12. Sallis JF, Prochaska JJ, Taylor WC: A review of correlates of physical activity 
of children and adolescents. Med Sci Sports Exerc 2000, 32:963-975. 



Martinez-Andres ef al. BMC Public Health 201 2, 1 2:785 Page 6 of 6 

http://www.biomedcentral.com/1471-2458/12/785 



13. Galea S, Vlahov D: Urban health: evidence, challenges, and directions. 

Annu Rev Public Health 2005, 26:341-365. 

14. Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J: An 
ecological approach to creating active living communities. Annu Rev 
Public Health 2006, 27:297-322. 

1 5. Moudon AV, Lee C, Cheadle AD, Garvin C, Rd DB, Schmid TL, Weathers RD: 
Attributes of environments supporting walking. Am J Health Promot 2007, 
21:448-459. 

Timperio A, Salmon J, Ball K: Evidence-based strategies to promote 
physical activity among children, adolescents and young adults: review 
and update. Journal of Science and Medicine in Sport 2004, 7(Suppl 1 ):20— 29. 
Doak CM, Visscher TL, Renders CM, Seidell JC: The prevention of 
overweight and obesity in children and adolescents: a review of 
interventions and programmes. Obes Rev 2006, 7:1 1 1-136. 
Sallis JF, et al: The Association of School Environments with youth 
physical activity. Americal Journal of Public Health 2001 , 91 :61 8-620. 
Lopes V, Vasques C, Pereira B, Maia JA, Malina RM: Physical Activity 
Patterns During School Recess: a Study in Children 6 to 10 Years Old. 
Internacional Electronic Journal of Health Education 2006, 9:192-201. 
McKenzie TL, Crespo NC, Baquero B, Elder JP: Leisure-time physical activity 
in elementary schools: analysis of contextual conditions. J Sch Health 
2010,80:470-477. 

Franzini L, Elliott MN, Cuccaro P, Schuster M, Gilliland MJ, Grunbaum JA, 
Franklin F, Tortolero SR: Influences of physical and social neighborhood 
environments on children's physical activity and obesity. Am J Public 
Health 2009, 99:271-278. 

Timperio A, Salmon J, Ball K, Baur LA, Telford A, Jackson M, Salmon L, 
Crawford D: Family physical activity and sedentary environments and 
weight change in children. Int J Pediatr Obes 2008, 3:160-167. 
Salmon J, Timperio A, Telford A, Carver A, Crawford D: Association of 
family environment with children's television viewing and with low level 
of physical activity. Obes Res 2005, 13:1939-1951. 
Telford J, Salmon J, Timperio A, Crawford D: Examining physical activity 
among 5- to 6- and 10- to 12- year- old children: the Children's leisure 
activities study. Pediatr Exerc Sci 2005, 1 7:266-280. 
Morrow V: Using qualitative methods to elicit young people's 
perspectives on their environments: some ideas for community health 
initiatives. Health Educ Res 2001, 16:255-268. 

Janssen I, Katzmarzyk FT, Boyce WF, King MA, Pickett W: Overweight and 
obesity in Canadian adolescents and their associations with dietary 
habits and physical activity patterns. J Adolesc Health 2004, 35:360-367. 
Brownson RC, Hoehner CM, Day K, Forsyth A, Sallis JFC: Measuring the built 
environment for physical activity: state of the science. Am J Prev Med 
2009, 36(Suppl 4):S99-S123. el 12. 

Fiates GM, Amboni RD, Teixeira E: Television use and food choices of 
children: qualitative approach. Appetite 2008, 50:12-18. 
Willenberg U, Ashbolt R, Holland D, Gibbs L, MacDougall C, Garrard J, Green 
JB, Waters E: Increasing school playground physical activity: a mixed 
methods study combining environmental measures and children's 
perspectives. J Sci Med Sport 2010, 13:210-216. 
Hume C, Salmon J, Ball K: Children's perceptions of their home and 
neighborhood environments, and their association with objectively 
measured physical activity: a qualitative and quantitative study. Health 
Educ Res 2005, 20:1-13. 

31. Martinez-Vizcaino V, Sanchez-Lopez M, Salcedo-Aguilar F, Notario-Pacheco 
B, Solera-Martinez M, Moya-Martinez P, Franquelo-Morales P, Lopez-Martinez 
S, Rodriguez-Artalejo F: Protocol of a Randomized Cluster Trial to Assess 
the Effectiveness of the MOVI-2 Program on Overweight Prevention in 
Schoolchildren. Rev Esp Cardiol 2012, 65:427-433. 

32. Grbich C: Qualitative research in health: an introduction. London: SAGE 
Publications Ltd: 1999. 

33. Horner SD: Using focus group methods with middle school children. Res 
Nurs Health 2000, 23:510-517. 

34. Stratton GU: The effects of playground markings on the energy 
expenditure of 5-7-year-old school children. Pediatr Exerc Sci 2002, 
2:170-180. 

35. Taylor SJ, Bogdan R: Introduction to Qualitative Research Methods. The Search 
for Meanings. 13th edition. New York: John Wiley and Sons; 1984. 

36. Denzin N: The Research Act: A Theoretical Introduction to Sociological 
Methods. 2nd edition. New York: McGraw-Hill; 1978. 



16. 



17. 



19. 



20. 



21. 



22. 



23. 



24. 



25. 



26. 



27. 



28. 



29. 



30. 



37. Strauss A, Corbin J: Basic of guaiitative research. Technigues and procedures 
for developing Grounded Theory. 2nd edition. London: SAGE publications; 
1998. 

38. MCDougall C, Schiller W, Darbyshire P: We have to live in the future. In 
Research at the edge: concepts and challenges: Special Issue, Early Child 
Development and Care, Volume 1 74. Edited by Schiller W. London: Taylor & 
Francis; 2004:369-388. 

39. Evenson KR, Catellier DJ, Gill K, Ondrak KS, McMurray RG: Calibration of two 
objective measures of physical activity for children. J Sports Sci 2008, 
26:1557-1565. 

40. Denzin N: Strategies of Multiple Triangulation. The Research Act: A Theorical 
Introduction of Sociological Methods. New York: McCraw Hill; 1989. 

41 . Trost SG, Pate RR, Sallis JF, Freedson PS, Taylor WC, Dowda M, Sirard J: Age 
and gender differences in objectively measured physical activity in 
youth. Med Sci Sports Exerc 2002, 34:350-355. 



doi:1 0.1 1 86/1 471-2458-1 2-785 

Cite this article as: Martinez-Andres ef al:. Barriers, facilitators and 
preferences for the physical activity of school children. Rationale and 
methods of a mixed study. BMC Public Health 2012 12:785. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



